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SYNTHETIC PROCESS FOR TRANS-(1R, 2/?)- AMINOCY CLOHEXYL ETHER COMPOUNDS 

FIELD OF THE INVENTION 

The present invention is generally directed toward a process for the preparation c 
stereoisomerically substantially pure trans-(LR, 2#)-aminocy clohexyl ether compounds as well as variou 
intermediates and substrates involved. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Scheme 1 illustrates a general reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(lR,2R)-aminocydohexyI ether compound of formula (9). 

Scheme 2A illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(lR, 2K)-aminocy clohexylether compound of formula (16). 

Scheme 2B illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(U?,2/?).aminocyclohexylether compound of formula (16). 

Scheme 3A illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(l/?,2R)-aminocyclohexylether compound of formula (20). 

Scheme 3B illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(l/?,2/f)-aminocyclohexylether compound of formula (20). 

Scheme 4 illustrates a general reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(lR,2R>-aininocyclohexyl ether compound of formula (9). 

Scheme 5A illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(lR,2R)-aminocyclohexylether compound of foimula (16). 

Scheme 5B illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(LR,2R)-aminocyclohexylether compound of formula (16). 

Scheme 6A illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(lR,2iR).aminocyclohexylether compound of formula (20). 

Scheme 6B illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(lR,2K)-aminocyclohexylether compound of formula (20). 

Scheme 7 illustrates a general reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(l/f > 2/?)-aminocyclohexyl ether compound of formula (9). 

Scheme 8A illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(lR,2/?)-aminocyclohexylether compound of formula (16). 

1 



£0i*7S«-:LE» I060S03 

* 

Scheme 8B Ulustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure tram^2/c)-ammocyclohexylether compound of formula (16). 

Scheme 9A illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(lR;2«)-aminocyclohexylether compound of formula (20). 

Scheme 9B illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure tram-(1^2R>aminocyclohexylether compound of formula (20). 

Scheme 10 illustrates a general reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(l/J,2/?)-aminocyclohexyl ether compound of formula (9). 

Scheme HA illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure tians-(lR,2fl>ammocyclohexylether compound of formula (16). 

Scheme 11B illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure toans<lii,2i?).aminocyclohexylether compound of formula (16). 

Scheme 12A illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(U?,2R)-aminocyclohexylether compound of formula (20). 

Scheme 12B Ulustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(1^2R)-aminocyclohexylether compound of formula (20). 

Scheme 13 illustrates a general reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(1^2«)-aminocyclohexyl ether compound of formula (9). 

Scheme 14A illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(U?,2R)-aminocyclohexylether compound of formula (16). 

Scheme 14B illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans^l^,2i?)-aminocyclohexylether compound of formula (16). 

Scheme 15A Ulustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(li?,2iJ).aminocyclohexylether compound of formula (20). 

Scheme 15B illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(li?,2f?>aminocyclohexylether compound of formula (20). 

Scheme 16 illustrates a general reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure traiis-(lff,2/c)-aminocyclohexyl ether compound of formula (9). 

Scheme 17A Ulustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantiaUy pure trans-(li?,2/J)-aminocyclohexylether compound of formula (16). 

Scheme 17B illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(UJ,2R)-aminocyclohexylether compound of formula (16). 
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Scheme 18A illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(l/?,2/?)-aminocycIohexylether compound of formula (20). 

Scheme 18B illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(lR,2/?)-aminocyclohexylether compound of formula (20). 

Scheme 19B illustrates a general reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans-(lR,2R>aminocyclohexyl ether compound of formula (16). 

Scheme 20B illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure trans^lR,2R>aminocyclohexyiether compound of formula (20). 

Scheme 21 illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure compound of formula (7). 

Scheme 22A illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure compound of formula (16). 

Scheme 22B illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure compound of formula (18). 

Scheme 23B illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure compound of formula (22). 

Scheme 24 illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure compound of formula (6). 

Scheme 25A illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure compound of formula (14). 

Scheme 26 illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure compound of formula (4). 

Scheme 27A illustrates a reaction scheme that may be used as a process for preparing a 
stereoisomerically substantially pure compound of formula (13). 

DESCRIPTION OF THE INVENTION 

Definitions and Conventions 

In the formulae depicted herein, a bond to a substituent and/or a bond that links a 
molecular fragment to the remainder of a compound may be shown as intersecting one or more bonds in a 
ring structure. This indicates that the bond may be attached to any one of the atoms that constitutes the 
ring structure, so long as a hydrogen atom could otherwise be present at that atom. Where no particular 
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substituent(s) is identified for a particular position in a structure, then hydrogen(s) is present at that 
position. For example, compounds of the invention containing the following group: 




are intended to encompass groups wherein any ring atom that could otherwise be substituted with 
hydrogen, may instead be substituted with either R 3 , R4 or R 5 , with the proviso that each of R 3 , R4 and R 5 
appears once and only once on the ring. Ring atoms that are not substituted with any of R>, R» or R 5 are 
substituted with hydrogen. In those instances where the invention specifies that a non-aromatic ring is 
substituted with more than one R group, and those R groups are shown connected to the non-aromatic 
ring with bonds that bisect ring bonds, then the R groups may be present at different atoms of the ring, or 
on the same atom of the ring, so long as that atom could otherwise be substituted with a hydrogen atom. 

When the invention specifies the location of an asymmetric divalent radical, then that 
divalent radical may be positioned in any possible manner that provides a stable chemical structure. 

A wavy bond from a substituent to the central cyclohexane ring indicates that that group 
may be located on either side of the plane of the central ring. 

The compounds of the present invention contain at least two asymmetric carbon atoms and 
thus can exist as enantiomers and diastereomers. Unless otherwise noted, the phrase "stereoisomerically 
substantially pure" generally refers to those asymmetric carbon atoms that are described or illustrated in 
the structural formulae for that compound. 

The phrase "independently at each occurrence" is intended to mean (i) when any variable 
occurs more than one time in a compound of the invention, the definition of that variable at each 
occurrence is independent of its definition at every other occurrence; and (ii) the identity of any one of 
two different variables (e.g., Rj within the set Rj and R 2 ) is selected without regard of the identity of the 
other member of the set. However, combinations of substituents and/or variables are permissible only if 
such combinations result in stable compounds. 

In accordance with the present invention and as used herein, the following terms are 
defined to have following meanings, unless explicitly stated otherwise: 

"Acid addition salts" refers to those salts which retain the biological effectiveness and 
properties of the free bases and which are not biologically or otherwise undesirable, formed with 
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inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid 
and the like, or organic acids such as acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, 
maleic acid, malonic acid, succinic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic 
acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid and 
the like. 

"Acyl" refers to branched or unbranched hydrocarbon fragments terminated by a carbonyl 
-(C=0)- group containing the specified number of carbon atoms. Examples include acetyl [CH 3 C(=0)-, a 
C 2 acyl] and propionyl [CH 3 CH 2 C(=0)-, a C 3 acyl]. 

"Alkanoyloxy" refers to an ester substituent wherein the non-carbonyl oxygen is the point 
of attachment to the molecule. Examples include propanoyloxy [(CH 3 CH 2 C(=0)-0-, a C 3 alkanoyloxy] 
and ethanoyloxy [CH 3 C(=0)-0-, a C 2 alkanoyloxy]. 

"Alkoxy" refers to an O-atom substituted by an alkyl group, for example, methoxy 
[-OCH 3 , a Cialkoxy]. 

"Alkoxyalkyl" refers to a alkylene group substituted with an alkoxy group. For example, 
methoxyethyl [CH 3 OCH 2 CH 2 -] and ethoxymethyl (CH 3 CH 2 OCH 2 -] are both C 3 alkoxyalkyl groups. 

"Alkoxycarbonyl" refers to an ester substituent wherein the carbonyl carbon is the point of 
attachment to the molecule. Examples include ethoxycarbonyl [CH 3 CH 2 OC(=0>, a C 3 alkoxycarbonyl] 
and methoxycarbonyl [CH 3 OC(=0)-, a Qalkoxycarbonyl]. 

"Alkyl" refers to a branched or unbranched hydrocarbon fragment containing the specified 
number of carbon atoms and having one point of attachment. Examples include n-propyl (a Qalkyl), iso- 
propyl (also a C 3 alkyl), and f-butyl (a C 4 alkyl). Methyl is represented by the symbol Me or Clh. 

"Alkylene" refers to a divalent radical which is a branched or unbranched hydrocarbon 
fragment containing the specified number of carbon atoms, and having two points of attachment. An 
example is propylene [-CH 2 CH 2 CH 2 -, a C 3 alkylene]. 

"Alkylcarboxy" refers to a branched or unbranched hydrocarbon fragment terminated by a 
carboxylic acid group [-COOH]. Examples include carboxymethyl [HOOC-CH 2 -, a C 2 alkylcarboxy] and 
carboxyethyl [HOOC-CH 2 CH 2 -, a C 3 alkylcarboxy]. 

"Aryl" refers to aromatic groups which have at least one ring having a conjugated pi 
electron system and includes carbocyclic aryl, heterocyclic aryl (also known as heteroaryl groups) and 
biaryl groups, all of which may be optionally substituted. Carbocyclic aryl groups are generally preferred 
in the compounds of the present invention, where phenyl and naphtbyl groups are preferred carbocyclic 
aryl groups. 
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"Aralkyl" refers to an alkylene group wherein one of the points of attachment is to an aryl 
group. An example of an aralkyl group is the benzyl group (Bn) [CsHsCH,-, a C 7 aralkyl group]. 

"Cycloalkyl" refers to a ring, which may be saturated or unsaturated and monocyclic, 
bicyclic, or tricyclic formed entirely from carbon atoms. An example of a cycloalkyl group is the 
cyclopentenyl group (CsH 7 -), which is a five carbon (Q) unsaturated cycloalkyl group. 

"Carbocyclic" refers to a ring which may be either an aryl ring or a cycloalkyl ring, both as 



defined above. 



"Carbocyclic aryl" refers to aromatic groups wherein the atoms which form the aromatic 
nng are carbon atoms. Carbocyclic aryl groups include monocyclic carbocyclic aryl groups such as 
phenyl, and bicyclic carbocyclic aryl groups such as naphthyl, all of which may be optionally substituted. 

"Heteroatom" refers to a non-carbon atom, where boron, nitrogen, oxygen, sulfur and 
phosphorus are preferred heteroatoms, with nitrogen, oxygen and sulfur being particularly preferred 
heteroatoms in the compounds of the present invention. 

"Heteroaryl" refers to aryl gronps having from 1 to 9 carbon atoms and the remainder of 
the atoms are heteroatoms, and includes those heterocyclic systems described in "Handbook of Chemistry 
and Physics," 49«h edition, 1968, R.C. Wens,, editor; The Chemical Rubber Co., Cleveland, OH See 
particularly Section C, Rules for Naming Organic Compounds, B. Fundaments! HeterocycUc Systems 
SuKable heteroaryl, include furanyl, thienyl, pyridyl, pyrrolyl, pyrimidyl, pyrazinyl. imidazole, and Ore 
like. 

"Hydroxyalkyl" refers to a branched or unbranched hydrocarbon fragment bearing an 
hydroxy (-OH) group. Examples include hydroxymethyl (-CH 2 OH, a Qhydroxyalkyl) and 
1-hydroxyethyl (-CHOHCH3, a C 2 hydroxyalkyl). 

"Tbioalkyr refers to a sulfur atom substituted by an alkyl group, for example thiomethyl 
(CH 3 S-,aC.thioalkyl). * 

"Modulating" in connection with the activity of an ion channel means that the activity of 
the ion channel may be either increased or decreased in response to administration of a compound or 
composition or method of the present invention. Thus, the ion channel may be activated, so as to 
transport more ions, or may be blocked, so that fewer or no ions are transported by the channel. 

"Pharmaceutical^ acceptable carriers" for therapeutic use are well known in the 
pharmaceutical art, and are described, for example, in Remind v^ m „^ c,^„ Mack 
Publishing Co. (A.R. Gennaro edit. 1985). For example, sterile saline and phosphate-buffered saline at 
physiological pH may be used. Preservatives, stabilizers, dyes and even flavoring agents may be provided 
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in the pharmaceutical composition. For example, sodium benzoate, sorbic acid and esters o 
p-hydroxybenzoic acid may be added as preservatives. at 1449. In addition, antioxidants anc 
suspending agents may be used. Id. 

'Tharmaceutically acceptable salt" refers to salts of the compounds of the present 
invention derived from the combination of such compounds and an organic or inorganic acid (acid 
addition salts) or an organic or inorganic base (base addition salts). The compounds of the present 
invention may be used in either the free base or salt forms, with both forms being considered as being 
within the scope of the present invention. 

The "therapeutically effective amount" of a compound of the present invention will depend 
on the route of administration, the type of warm-blooded animal being treated, and the physical 
characteristics of the specific warm-blooded animal under consideration. These factors and their 
relationship to determining this amount are well known to skilled practitioners in the medical arts. This 
amount and the method of administration can be tailored to achieve optimal efficacy but will depend on 
such factors as weight, diet, concurrent medication and other factors which those skilled in the medical 
arts will recognize. 

Compositions described herein as "containing a compound of the present invention" 
encompass compositions that may contain more than one compound of the present invention formula. 

The synthetic procedures described herein, especially when taken with the general 
knowledge in the art, provide sufficient guidance to perform the synthesis, isolation, and purification of 
the compounds of the present invention. 

The following examples are offered by way of illustration and not by way of limitation. 
Unless otherwise specified, starting materials and reagents may be obtained from well-known commercial 
supply houses, e.g., Aldrich Chemical Company (Milwaukee, WT), and are of standard grade and purity; 
or may be obtained by procedures described in the art or adapted therefrom, where suitable procedures 
may be identified through the Chemical Abstracts and Indices therefor, as developed and published by the 
American Chemical Society. 

Outline of Some Gen eral Reaction Processes of the Invention 

The aminocyclohexyl ether compounds of the present invention contain ether and amino 
functional groups disposed in a 1,2 arrangement on a cyclohexane ring. Accordingly, the ether and amino 
functional groups may be disposed in either a cis or trans relationship, relative to one another and the 
plane of the cyclohexane ring. The present invention provides synthetic processes whereby compounds of 
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fonnula (9) with trans-(lfl,2K) configuration for the ether and amino functional groups may be prepared 
in stereoisomerically substantially pure form. Compounds of formulae (18), (20), (22) and (24) are some 
of the examples represented by formula (9). The present invention also provides synthetic processes 
whereby compounds of formulae (4), (5), and (7) may be synthesized in stereoisomerically substantially 
pure forms. Compounds (13), (14), (17) and (16) are examples of formulae (4), (6), (7) and (7) 
respectively. 

As outlined in Scheme 1, the preparation of a stereoisomerically substantially pure trans 
aminocyclohexyl ether compound of formula (9) may be carried out by following a process starting from 
a monohalobenzene (1), wherein X may be F, CI, Br or I. 

In a first step, compound (1) is transformed by well-established microbial oxidation to the 
cis-cyclohexandienediol (2) in stereoisomerically substantially pure form (T. Hudlicky et al., 
Aldrichimica Acta, 1999, 32, 35; and references cited therein). In a separate step, compound (2) may te 
selectively reduced under suitable conditions to compound (3) (e.g. H 2 -Rh/Al 2 0 3 ; Boyd et al. JCS Chem. 
Commun. 1996, 45-46; Ham and Coker, J. Org. Chem. 1964, 29, 194-198; and references cited therein). 
In another separate step, the less hindered hydroxy group of formula (3) is selectively converted under 
suitable conditions into an activated form as represented by formula (4). An "activated form" as used 
herein means that the hydroxy group is converted into a good leaving group (-O-J) which on reaction 
with an appropriate nucleophile will result in a substitution product with inversion of the stereochemical 
configuration. The leaving group may be a mesylate (MsO-) group, a tosylate group (TsO-) or a nosylate 
(NsO-). The hydroxy group may also be converted into other suitable leaving groups according to 
procedures well known in the art In a typical reaction for the formation of a tosylate, compound (4) is 
treated with a hydroxy activating reagent such as tosyl chloride (TsCl) in the presence of a base, such as 
pyridine or triethylamine. The reaction is generally satisfactorily conducted at about 0°C, but may be 
adjusted as required to maximize the yields of the desired product. An excess of the hydroxy activating 
reagent (e.g. tosyl chloride), relative to compound (4) may be used to maximally convert the hydroxy 
group into the activated form. In a separate step, transformation of compound (4) to compound (5) may be 
effected by hydrogenation and hydrogenoiysis in the presence of a catalyst under appropriate conditions. 
Palladium on activated carbon is one example of the catalysts. Hydrogenoiysis of alkyl or alkenyl halide 
such as (4) may be conducted under basic conditions. The presence of a base such as sodium ethoxide, 
sodium bicarbonate, sodium acetate or calcium carbonate is some possible examples. The base may be 
added in one portion or incrementally during the course of the reaction. In a separate step, alkylation of 
the free hydroxy group in compound (5) to form compound (7) is carried out under appropriate conditions. 
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wuh compound (6), where -O-Q represent a good leaving group on reaction with a hydroxy 
wtth retentton of .he stereochemical configuration of the hydroxy function in the formatton of an ether 
compound. TricUoroacettmidate is one example for the ^O-Q function. For some compound (6) i, may 
be necessary n> introduce appropriate protection g^ps pHor to ^ step Uing 

protecting groups are set forth in, for example, Greene, ■Tro.ecnve Groups in Organic Chemistry" John 
Wiley & Sons, New York NY (1991). 

In a separate step, the resulted compound (7) is treated under suitable conditions with an 
amino compomtd of fbmnda (8) to fom (9) fc ^ ^ reactlon may fce ^ „„, 

wrth o, without a solvent and a. an appropriate tempemture range dra, afiows .he formation of the product 
W a. a suitable rate. An excess of the amino compound (g) may be ^ l0 maxtoalIy ^ ^ 
7) to the product (9). The reaction .nay be pe rfonned ta prcsence „ f a ^ ^ ^ fc 
formadon of the product Generally me base is non-nucleophilic in chemical reacdvhy. When the reactton 
has pro ceeded to substendal completion, Ore product is recovered from the reaction mixntre by 
conventional organic chemistry techniques, and i s puriffed accordingly. Protective groups mav ta 
removed at the appropriate stage of the macoon sequence. Suitable methods am se, form in, for example 
Greene, "Protective Groups in Organic Chemistry", John Wiley & Sons, New York NY (1991) 

The reactton sequence described above (Scheme 1) generates the compound of formula (9) as the 
free base. The free base ma, be converted, if desired, to the monohydrochloride sal. by known 
mettx.doIog.es, or alternattvCy, if desired, ,o outer acid addidon sal* by reactton with an inorganic „, 
organ* acid under appropriate condittons. Acid additfon sal* can also be prepared metathettcally by 
reactton of one acid addidon sal. wittt an acid tta, is sttonger than dta. giving rise ,o me inittal sal. 

All pubhcattons and paten. applications menttoned in .his specificadon am herein incorporated by 
refcrenco tt, the same extent as i, each individual pubttcatton or paten, application is speciftcatty and 
mdividually incorporated by reference. 

In one aspect, the present invention provides a process for the preparation of a stereoisomerically 
substantially pure compound of formula (9): 
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Rs 

R2 (9) 

wherein, independently at each occurrence, Ri and R 2 are independently selected from 
hydrogen, Ci-Qalkyl, C 3 -C 8 alkoxyalkyI, Ci-Qhydroxyalkyl, and Cy-C^aralkyl; or 

Ri and R2, when taken together with the nitrogen atom to which they are directly attached 
in formula (9), form a ring denoted by formula (I): 

a) 

wherein the ring of formula (I) is formed from the nitrogen as shown as well as three to nine additional 
ring atoms independently selected from carbon, nitrogen, oxygen, and snlfur; where any two adjacent ring 
atoms may be joined together by single or double bonds, and where any one or more of the additional 
carbon ring atoms may be substituted with one or two substituents selected from hydrogen, hydroxy, 
d-Cahydroxyalkyl, oxo, C 2 -C 4 acyl, C r C 3 alkyl, C 2 -C 4 alkylcarboxy, Q-Qalkoxy, Q-C^alkanoyloxy, or 
may be substituted to form a spiro five- or six-membered heterocyclic ring containing one or two 
heteroatoms selected from oxygen and sulfur; and any two adjacent additional carbon ring atoms may be 
fused to a C 3 -C 8 carbocyclic ring, and any one or more of the additional nitrogen ring atoms may be 
substituted with substituents selected from hydrogen, Ci-C 6 alkyi, C 2 -C 4 acyl, Ci-Qhydroxyalkyl and 
C3-C 8 alkoxyalkyl; or 

Ri and R 2 , when taken together with the nitrogen atom to which they are directly attached in 
formula (I), may form a bicyclic ring system selected from 3-azabicyclo[3.2.2]nonan-3-yl, 2-aza- 
bicyclo[2.2.2]octan-2-yl, 3-azabicyclo[3.1.0]hexan-3-yl, and 3-azabicyclo[3.2.0]heptan-3-yl; and 

R3, R4 and R5 are independently selected from bromine, chlorine, fluorine, carboxy, hydrogen, 
hydroxy, hydroxymethyl, methanesulfonamido, nitro, cyano, sulfamyl, trifluoromethyl, 
C 2 -C 7 alkanoyloxy, Ci-Qalkyl, Ci-Qalkoxy, CVCyalkoxycarbonyl, Ci-C 6 thioalkyl, aryl and N(R6,R 7 ) 
where R6 and R 7 are independently selected from hydrogen, acetyl, methanesulfonyl, and Ci-C 6 alkyl; 

comprising the steps of starting with a monohalobenzene (1), wherein X may be F, CI, Br or I; and 
following a reaction sequence as outlined in Scheme 1 under suitable conditions, wherein 
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-O-Q represents a good leaving group on reaction with a hydroxy function with retention of the 
stereochemical configuration of the hydroxy function in the formation of an ether compound; and 

-O-J represents a good leaving group on reaction with a nucleophilic reactant with inversion of 
the stereochemical configuration as shown in Scheme 1 and all the formulae and symbols are as described 
above. 

In another aspect, the present invention provides a process for the preparation of a 
stereoisomerically substantially pure compound of formula (18), comprising the steps under suitable 
conditions as shown in Scheme 2A, wherein all the formulae and symbols are as described above As 
outlined in Scheme 2A, the preparation of a stereoisomerically substantially pure trans aminocyclohexyl 
ether compound of formula (18) may be carried out by starting with a biotransformation of chlorobenzene 
(10) to compound (11) by microorganism such as Pseudomonas puHda 39/D. Experimental conditions for 
the biotiansformation are well established (Organic Synthesis, Vol. 76, 77 and T. Hudlicky et al 
Aldrichimica Acta, 1999, 32, 35; and references cited therein). In a separate step, compound (11) is 
selectrvely reduced under suitable conditions to compound (12) (e.g. H 2 -Rh/Al 2 0 3 ; Boyd et al. ICS Chem 
Commun. 1996, 45-46; Ham and Coker, J. Org. Chem. 1964, 29, 194-198; and references cited therein) 
In another separate step, the less hindered hydroxy group of formula (12) is selectively converted under 
suitable conditions into an activated form such as the tosylate (TsO-) of formula (13) (e.g. TsCl in the 
presence of pyridine). In a separate step, compound (13) is converted to compound (14) by reduction such 
as hydrogenation and hydrogenolysis in the presence of a catalyst under appropriate conditions. Palladium 
on activated carbon is one example of the catalysts. The reduction of compound (13) may be conducted 
under basic conditions e.g. i„ the presence of a base such as sodium ethoxide, sodium bicarbonate 
sodmm acetate or calcium carbonate. The base may be added in one portion or incrementally during the' 
course of the reaction, m another separate step, the free hydroxy group in compound (14) is alkylated 
under appropriate conditions to form compound (16). The trichloroacetimidate (15) is readily prepared 
from the corresponding alcohol, 3,4-dimethoxyphenethyl alcohol which is commercially available (eg 
Aldrich), by treatment with trichloroacetonitrile. The alkylation of compound (14) by trichloroacetimidate 
(15) may be carried out in the presence of a I*wis acid such as HBF 4 . In a separate step, the tosylate 
group of formula (16) is displaced by an amino compound such as 3*-pyrrolidinol (17) with inversion of 
configuration. 3*-pyrrolidinol (17) is commercially available (e.g. Aldrich) or may be prepared according 
to published procedure (e.g. Chem.Ber./Recueil 1997, 130, 385-397). The reaction may be carried out 
with or without a solvent and at an appropriate temperature range that allows the formation of the product 
(18) at a suitable rate. An excess of the amino compound (17) may be used to maximally convert 



compos (16) «o ,he produc, (18). Tne reaction may be petfood m ^ pm of , ^ ^ 
facDrtate .he formation of the proo1Jct GeneraUy ^ ^ fc ^ ^ fc 

™y. Wee. .he reaction has proceed* * substantial compietion, U,e desimd pro duC is recover*, 
from «,e region mbrture by conventional organic chemistry techniques, and is purified accordingly 

» ' «*■ above (Scheme 2A) in general generates *. compound of 

fcrmuia (IS) as me free base. The free base may be converted, if desired, te me monohydroohloride sal, 
by known metimdologfcs, or alternatively, Co omer acid addition sabs by reaction vviti, an inorganic or 
organ* aad under appropriate conditions. Acid addition sabs can also be prepay melatireticatiy by 
macon of one acid addidon sal, Witt, an acid ma, is suonge, than .ha. giving rise .o me inidal sal, 

In anomer aspect me prepamdon of a stereoisomericaUy substentially pure »a,v aminocyclohexy. 
etiter compound of formula (18) may be carried on, under subable conditions by a process as oudineril 
Scheme 2B, comprising «he steps of storting from cblorobenzene ( 10 ) and Mowing a reaction sequence 
-.ogous ,o me appdeabie portion (,e. ta compound (1 0) te compound (16)) ma, is descriL, in 
Scheme 2A above tending «, compound o, formula (16). The labor is reacted under suitebl. conditions 

Action of 3^-pynoUdino, te f„„„ compound (20). Compound ( 19) b commerchdly avaitable J 
AMnch) or may be prepaid according to pub.isheri procedure (e.g. ChemBerVRecuei, 1997, 130, 385- 

r r TT ^ - ^ °' W " h ° U ' 3 S ° 1Vei " md * " «""**•» *™» range 

ma, aiows dre formadon o, tite produc, (20) a, a subable rate. An excess o, tire amino compound (,9) 

may be used te maximally convert compound (16) ,„ me produc (20). The reacdon may be performed in 

me presence of a base ma, can fcciUtete me formation of tire pmduc Generally me addidonal base is 

non-nucleopbrilc in chemical reactivtty. The benay, (Bn) protecdon group of compound (20) may be 

removed by stendard procedure (e.g. hydrogenation in me presence of a cate.vs, under appropriate 

condrbons. PaUadium on activated carbon is one examp,e ofme ca.aiys.s. sui«ab.e condirions L as 

^T" ~ l " " C1 «. «- WOey . Sons, New York NY 

1991 ). The produc, is a stereoisomer^ substentially pure trans amumcyclohexy, erne, compound of 
fcrmu a ( 18) and is generally formed as me fee base. The toe base may be converted, ifdesned, «o dte 
monohydroohloride sal, b, known meflrodo.ogies, or alternatively, if desired, «o „,he r acid addidon sabs 
by reacdon wbh an inorganic or organic acids under appropriate condirions. Acid addition sabs can aiso 
be prepamd metrically by reaction of one acid addition sal, with an acid ma, ia stionger .ban ma, 
giving nse to the initial salt. 
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In another aspect, the preparation of a stereoisomerically substantia^ p urc t™ aminocyclohexyl 

^ T ^ ' 0m, ° ,a ^ ^ " e ° Ut ° n<te ' «** — — *» ■ P— - outline,, in 

3A - COmP ' iSi ° 8 to ° f "»** *- ch.oroben.ene (10) and Mowing a reaction sequence 

rr.T- aPPliCa, " e ^ 15 deSC,ibed to ^ " —« " »»on.„,a 
(16). The .a ter is reacted with an amino compound of formula (21). Compound (21), SS-pynobdinol, is 

commercraUy avaiiab.e (e.g. Aldrich) or may be prepared according » p„ blislled procedure ( 
Cnem.BeryRecne fl 1997, 130, 385-397). The reaction may be carried on, with or wimon, a solvent and I 
an appropnate temperabrre range tha, aUows me formation of the product (22) a, a suttable rate An 
excess o, me amino compound (21) may be used to maximaHy convert compound (16) ,„ the product 
(22). Tie reaction ma, be performed in me presence o, a base that can faciiitate me formation of me 
producl. Oenerany me additional base ia non-nucleophilic m chemical reacriviry. The product is a 
stereorsomerically substantiaU, pure trans aminocyclohexyl etner compound o, fornmla (22) and is 
ormed as me free base. Tie fiee base may be converted, if desired, to me monohydrochloride sal, by 
known methodologies, or alternatively, if desned, to otber acid addition salts by reaction witb an 
morgamc or organic acid under appropriate conditions. Acid addition salts can also be prepared 
metetitettcaUy by reaction o, one acid addition sal. with an acid ma, is sponger man ma, giving rise to me 
. initial salt. 

In another aspect, me preparation of a atereoisomerically substantially pure ^ aminocyclohexyl 
edter compound o, formma (22) may be carried on, under suhable conditions by a process as outlined I 
Scheme 3B, comprising the steps „, starring from chlorobenzcne (10) and following a reaction seqoence 
^ogouste me applicable portion ma, is describe, in Scheme 2B above leading* componndofformuia 
(16> The latier ts reacted wim an amino compound o, formma (23) wherein Bn represent a benzy. 
protection gronp o, the hydroxy function of ^yrrobdino. to form compound (24). Compound (23) L 
commercial avaUable (e.g. Aldrich) or may be prepared according to pubUsbed procedure (e g 
Chem.Ber./Recoei. 1997, 130, 385-397). The reaction may be carried on, wim or wimou, a soiven, and « 
an appropriate temperature range ma, allows Ute formation of me product (24) a, a suitable rate. An 
excess of Ute amino compound (23) may be used <o maximaUy convert compound (16) to me produc, 
(24). The reaction may be performed in the presence of a base tha, can facilitate the formation of me 
produc Generally the addirional base is non-nucleophilic in chemical reactivity. The benzyl (Bn) 
pctecbon group of compound (24) may be removed by standard procedure (e.g. bydrogenation in me 
presence of a catalyst under appropriate conditions. Palladium on activated carbon is one example of me 
calalyste. outer soluble conditions arc as described in Greene, "Protective Gmups in Organic Chemistry" 
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John WUey & Seas, New York NY (1991)). The product is a stereoisomer^, substantia^ pore r™ 
annnocyclohexy! ether compound of formula (22) and is generaU, fcmie d as the free base. He flee base 
may be converted, if desired, to the monoh,drechlo„de sai. by known metbodorogies, o, alternatively if 
desired, to other acid addition sabs by reaction „itb an inorganic o, cranio acids under appropriate 
condrbons. Acid addition sabs can also be prepared metafheticaU, by reaction of one acid addition sal, 
with an acid thai is stronger tban that giving rise to the initial salt 

In another aspect, tire preparetion of a stereoisomer^, substantially pure «,ns aminocyclohexyl 
ether impound of formufa (9) may be carried on, under suitebfe conditions by a process as outtined in 
Scheme 4, comprising tire steps of starting with compound of fomrula (2) and foUowing a reaction 
science analogous «„ the applicable portion ,ha, ls described in Scheme 1, wherein all the formulae and 
symbols are as described above. 

In another aspect, the prepamtion of a stereoisomericaUy substantially pure n-ons aminocyclohexvl 
ether expound o, formula (18) .ay be carried out under suitable conditions by a process as outtined in 
Scheme 5A, comprising the steps o, storting with compound of fonuula (11) and following a reaction 
seoue.ee analogous to the appbcable portion that is defined in Scheme 2A, wherein aU tire fonnulae 
and symbols are as described above. S-Chloro-dS^-^clobesadiene-l^diol of formula (11) is a 
«.mmercially avaUabfe product (e.g. Aldricb) or synth^ed according to published procedure (eg 
Organic Synthesis, Vol. 76, 77 and T. Hudlich, e, ah, Aldrichimica Acta, 1999, 22. 35; and references 
cited therein). 

In another aspect, tire preparation of a StereoisomericaUy subshuitiaU, pure nvms aminocyclohexyl 
ether compound of formula (18) may be carried on, under suitabre conditions by a process as outlined in 
Scheme SB, comprising the steps of starting Witt, compound of formula (11) and foUowing a reaction 
sequence analogous ,„ the appiicable portion that is described in Scheme 2B, wherein aU the fonnulae and 
symbols are as described above. 

In another aspe«, me preparation of a StereoisomericaUy substantially pure »•„ aminocyclohexyl 
ether compound of formula (22) ma, be carried out under suitable conditions by a process as outlined in 
Scheme 6A, comprising the steps of starting with compound of fommla (11) and following a reaction 
sequence analogous to the applicable portion that is described in Scheme 3A, wherein aU the formulae 
and symbols are as described above. 

In another aspect, the preparation of a stereoisomericaUy substantially pure trans aminocyclohexyl 
ether compound of formula (22) may be carried out under suitable conditions by a process as outlined in 
Scheme 6B, comprising the steps of starting with compound of formula (11) and following a reaction 



sequence analogous to the applicable portion that is described in Scheme 3B, wherein all the formulae and 
symbols are as described above. 

In another aspect, the preparation of a stereoisomerically substantially pure trans aminocy clohexyl 
ether compound of formula (9) may be carried out under suitable conditions by a process as outlined in 
Scheme 7, comprising the steps of starting with compound of formula (3) and following a reaction 
sequence analogous to the applicable portion that is described in Scheme 1, wherein all the formulae and 
symbols are as described above. 

In another aspect, the preparation of a stereoisomerically substantially pure trans aminocy clohexyl 
ether compound of formula (18) may be carried out under suitable conditions by a process as outlined in 
Scheme 8A, comprising the steps of starting with compound of formula (12) and following a reaction 
sequence analogous to the applicable portion that is described in Scheme 2A, wherein all the formulae 
and symbols are as described above. 

In another aspect, the preparation of a stereoisomerically substantially pure trans aminocyclohexyl 
ether compound of formula (18) may be carried out under suitable conditions by a process as outlined in 
Scheme 8B, comprising the steps of starting with compound of formula (12) and following a reaction 
sequence analogous to the applicable portion that is described in Scheme 2B, wherein all the formulae and 
symbols are as described above. 

In another aspect, the preparation of a stereoisomerically substantially pure trans aminocyclohexyl 
ether compound of formula (22) may be carried out under suitable conditions by a process as outlined in 
Scheme 9A, comprising the steps of starting with compound of formula (12) and following a reaction 
sequence analogous to the applicable portion that is described in Scheme 3A, wherein all the formulae 
and symbols are as described above. 

In another aspect, the preparation of a stereoisomerically substantially pure trans aminocyclohexyl 
ether compound of formula (22) may be carried out under suitable conditions by a process as outlined in 
Scheme 9B, comprising the steps of starting with compound of formula (12) and following a reaction 
sequence analogous to the applicable portion that is described in Scheme 3B, wherein all the formulae and 
symbols are as described above. 

In another aspect, the preparation of a stereoisomerically substantially pure trans aminocyclohexyl 
ether compound of formula (9) may be carried out under suitable conditions by a process as outlined in 
Scheme 10, comprising the steps of starting with compound of formula (4) and following a reaction 
sequence analogous to the applicable portion that is described in Scheme 1, wherein all the formulae and 
symbols are as described above. 
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In ano<he, aspect the preparatloil of . stereoisomeIically mbstalllially ^ ^ ^ 

!t °°r; nd °' f0m,Ula (18) " e «— « — — i —as by . process as outiined in 
Scheme 1M. comprising tire steps „, starting with compos of fbnnu.a (1 3) and Mowing a reaction 
sequence anaiogons to the applicabfe portion .ha, is described in Scheme 2A. wherein aU U,e fommlae 
and symbols are as described above. 

In another aspect, the preparation o, . stereoisomer^ substantially pure n™ aminocycmhexy. 

of fonn " ,a (18) may be om under — — * • - °« 

Scheme HB compnsrng the steps of starting with compound of formula (I 3) and following a reaction 
seouence analogous to the applicable portion ma, * ^heo in Scheme 2B, wherein a!I me formulae and 
symbols are as described above. 

erne " "tT PrePaIa,i0,, " ' "» — ^ocydohexy, 

^ compound of fbrmuU (22) may be carried ou, under suitame conditions by a process as .Turned I 
Scheme 12A, compnang me Step s of startmg wim compound of formula (13) and foUowing a reaction 
_ analogous ,o me appUcab.e portion ma, is describe, in Scheme 3A, wherein aU me fonnmae 
and symbols are as described above. 

In another aspect me preparation of a stereoisomericaUy subsbmdaU, pur. ,™ aminocyclohexy. 

^meT "^"^^"^^-^-'-^Sbyaproceasasoldinedm 
Scheme ,2B compnsrng me smps o, starting wim compound o, fonrnda ( 13 ) and Mowing a reaction 
sequence analogous „ the appUcab,e portion ma, is described in Scheme 3B, wherein aU the formtdae and 
symbols are as described above. 

In anomer aspect me preparation of a stereoisomericaHy subsfcutiaUy pure ^ aminocyclohexyl 

rzr of ,om,uia (9) may be ^ ° n ' un<ter ^ — - * > — - « 

Scheme X3, compnsrng me steps o, sorting wim compound of formula (5) and Mowing a reacion 
s^nce analogous to appHcahle portion ma, is described in Scheme 1, wherein al, me formulae and 
symbols are as described above. 

In anomer aspect me prepamtion of a stemoisomericaUy substantia.* pum r™ aminocydohexy, 
e«her compound of mmrma (,8) may he carried ou, under suitabm conditions by a process as ouUined in 
Scheme UA, comprising «he steps of sorting wim compound of formula (14) and foUowing a reaction 
serene, .analogous to me appUcable portion ma, is described in Scheme 2A, wherein .« ,he mrmulae 
and symbols are as described above. 

In anomer aspec,, me preparation of a StemoisomericaUy subs.antia.ly pure trans aminocydohexy. 
emer compound of mm,u.a ( 18) „ ay te onl Dnder ^ fcy , ^ ^ ^ » 



Scheme 14B, comprising (he steps of starting « compound of formula (14) and Mowing a reaction 
sequence analogous ,o the applicable portion that is described in Scheme 2B, wherein all Ok fonnulae and 
symbols are as described above. 

In another aspeo, me preparation of a stereoisomerically subslaatially pure rruns aminocyclohexyl 
e(her componnd of formula (22) ma, be cartel ou, under suiteble conditions by a process as coined in 
Scheme ISA, comprising the steps of sinning with compound of formula (14) and following a reaction 
sequence analogous to the applicable portion .hat is described in Scheme 3A, wherein all the fonnulae 
and symbols are as described above. 

In another aspect, the preparation of a stereoisomerically substantially pum rrans ammocyclohexyl 
ettrer compound „, fonnula (22) may be carried ou. under suitable conditions b, a process as outline* in 
Scheme 15B, comprising the steps of starting with compound of formula (14) and following a reacuon 
sequence analogous to the applicable portion tha, is described in Scheme 3B, wherein all the formulae and 
symbols are as described above. 

In another aspect, the preparation of a stereoisomerically substantially pure trans aminocyclohe*yl 
ether compound of formula (9) may be carried out under suitable conditions by a process as outlined in 
Scheme 16, comprising the steps of starting with compound of formula (7) and following a reaction 
sequence analogous to the applicable portion that is described in Scheme 1, wherein al! the formulae and 
symbols are as described above. 

In another aspect, the preparation of a stereoisomerically substantially pure trans aminocyclohexyl 
ether compound of formula (18) may be carried out under suitable conditions by a process as outlined in 
Scheme 17A, comprising the steps of starting with compound of formula (16) and following a reaction 
sequence analogous to the applicable portion that is described in Scheme 2A, wherein all the formulae 
and symbols are as described above. 

In another aspect, the preparation of a stereoisomerically substantially pure trans aminocyclohexyl 
ether compound of formula (18) may be carried out under suitable conditions by a process as outlined in 
Scheme 17B, comprising the steps of starting with compound of fonnula (16) and following a reaction 
sequence analogous to the applicable portion that is described in Scheme 2B, wherein all the formulae and 
symbols are as described above. 

In another aspect, the preparation of a stereoisomerically substantially pure trans aminocyclohexyl 
ether compound of formula (22) may be carried out under suitable conditions by a process as outlined in 
Scheme 18A, comprising the steps of starting with compound of fonnula (16) and following a reaction 
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sequence analogous to the applicable portion that is described in Scheme 3A, wherein all the formulae 
and symbols are as described above. 

In another aspect, the preparation of a stereoisomerically substantially pure trans aminocyclohexyl 
ether compound of formula (22) may be carried out under suitable conditions by a process as outlined in 
Scheme 18B, comprising the steps of starting with compound of formula (16) and following a reaction 
sequence analogous to the applicable portion that is described in Scheme 3B, wherein all the formulae and 
symbols are as described above. , 

In another aspect, the preparation of a stereoisomerically substantially pure trans aminocyclohexyl 
ether compound of formula (18) may be carried out under suitable conditions by a process as outlined in 
Scheme 19B, comprising the steps of starting with compound of formula (20) and following a reaction 
sequence analogous to the applicable portion that is described in Scheme 2B, wherein all the formulae and 
symbols are as described above. 

In another aspect, the preparation of a stereoisomerically substantially pure trans aminocyclohexyl 
ether compound of formula (22) may be carried out under suitable conditions by a process as outlined in 
Scheme 20B, comprising the steps of starting with compound of formula (24) and following a reaction 
sequence analogous to the applicable portion that is described in Scheme 3B, wherein all the formulae and 
symbols are as described above. 

In another aspect, the preparation of a stereoisomerically substantially pure compound of formula 
(7) may be carried out under suitable conditions by a process as outlined in Scheme 21, comprising the 
steps of starting with compound of formula (1) and following a reaction sequence analogous to the 
applicable portion that is described in Scheme 1, wherein all the formulae and symbols are as described 
above. 

In another aspect, the preparation of a stereoisomerically substantially pure compound of formula 
(16) may be carried out under suitable conditions by a process as outlined in Scheme 22A, comprising the 
steps of starting with compound of formula (10) and following a reaction sequence analogous to the 
applicable portion that is described in Scheme 2A, wherein all the formulae and symbols are as described 
above. 

In another aspect, the preparation of a stereoisomerically substantially pure trans aminocyclohexyl 
ether compound of formula (20) may be carried out under suitable conditions by a process as outlined in 
Scheme 22B, comprising the steps of starting with compound of formula (10) and following a reaction 
sequence analogous to the applicable portion that is described in Scheme 2B, wherein all the formulae and 
symbols are as described above. 
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In auotor aspecr, to prepay of a stereoisomer^, substantia^ pure rruns aminocyclohesyl 
etor compound offormula (24) may be carted o», uuder suiteble conditions by a process aa oudined iu 
Scheme 23B, comprising U,e steps of starting with compound of formula (10) and following a reaction 
sentence analogous to toe appUcabte portion to, is described in Scheme 3B, wherein aU ttre formulae and 
symbols are as described above. 

In another aspec, the preparation of a stereoisomericaUy substendaU, pure compound offormula 
(5) may be earned on, under suitable conditions by a process as outlined in Scheme 24, comprising to 
steps of starting with compound of formula (1) and following a reaction sequence analogous to to 
applrcable portion that is described in Scheme 1, wherein al, to formurae and symbol am as described 
above. 

In another aspect, to preparadon of a stereoisonrericaJly substantially pure compound of fonnula 
(14) may be carried o„, under suitable conditions by a process as outlined in Scheme 25A, comprising to 
steps of starting with compound of formula (10) and following a reacdon sequence analogous to to 
applicabte portion to, is described in Scheme 2A, wherein all to formulae and symbols are as described 
above. 

In another aspect, to preparadon of a stereoisomericaUy substantially pure compound of formula 
(4) may be carried ou, under suitable conditions by a process as outtined in Scheme 26, comprising to 
Steps of Sterdng with compound of formula (1) and Mowing a reaction sequence analogous to to 
applicable portion to, is described in Scheme 1, wherein all to formulae and symbols are as described 
above. 



to anotor aspera, to preparation of a stereoisomericaUy snbstentially pure compound of formula 
(13) may be carried ou, under suitable condidons by a process as outlined in Scheme 27A, comprising to 
steps of starting wim compound of fonnula (10) and foUowing a reaction sequence analogous ,o to 
appUcabte portion to, is described to Scheme 2A, wherein all to forrmdae and symbols are as described 
above. 



In another aspect, the present invention provides a compound of formula (4), or a solvate or 
pharmaceutical* acceptable salt thereof; wherein all the formulae and symbols are as described above. 

In another aspect, the present invention provides a compound of formula (5), or a solvate or 
pharmaceutical* acceptable salt thereof; wherein all the formulae and symbols are as described above 

In another aspect, the present invention provides a compound of formula (6), or a solvate or 
pharmaceutical* acceptable salt thereof; wherein all the formulae and symbols are as described above 
with the proviso that R 3 , R, and R 5 cannot all be hydrogen. 
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la ano,he, aspec,, to preS e„, favMtioil provWes , of fe ^ ^ ^ 

pha™™, accep,ab,e sal. .hereof; wbereto ^ „« fonnulae ^ ^ ^ ^ 
w„h to provso 4a, when R 3 , R4 and Rj are aU hydrogen then J is nor a merhaoesoifony. gronp 

obanna- 77 ^ ^ Prcttnt il,Ve ' lM0,, PI0VidCS 3 C ° mP °" nd ° f *— WX or a solvere or 
phannaoeuhcariy acce P ,ab.e sal, .hereof, wherein ah a. fonnolae and syntois are as describe, ahove 

ohaJl 77 " ^ ' " <">• « ' « 

phannaceohcaUy accept sal, .hereof; wherein aJi to f„nn„,ae and spools a« as descrihed ahove 

in another aspec Ure presen, invenrion provides a componnd of formnla (16), or a soivate o, 
pbannacendcaUy accep«able sa, .hereof; wherein aU Ure formal and synrbo,s are as deserved ahove 

In anoto, aspec,, toe presen, invenrion provides a eonrponod o, , 0ml a.a (20), or a so,va te „, 
phannacenhcaliy accepuhle sai, toreof; wherein an to fonnmae and syntom are as describe* above 
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Scheme 17B 
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